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tfz. ^«-t;l/^3 5 [cc/min ] XMmU ^<D^%\A [cc/min ] 

^wms Zi>-hmir%><r>tvx^ ':ruy>:^.y:t^2 0(DmmmMi}^2 [A] T- 

^oT. mi±;&^2 0 [mV] -e^;S, t . ^ i <^m«m*{4 0 . 0 4 [ 

W] (0. 0 2 [V] X 2 [A] =0. 0 4 [W] ) o ^oT. 

^3^^t'i)^ l&m-t;i/t3^-^^-/n h ^^=3 [w] ^0. 0 

4 [W] =8 Of&tJSr^o 
[0 0 8 8] 

«fitClfc-?T#ie)Ti5!'>^V^7t:i6 (|&mmJEO. 6X«0. 6-0. 7Vll^tT 
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[0 0 9 1] 

[0 0 9 2] 

x^xmm.-^-y^mm^mfzir^ti)^x^^o ttz^ ±mLfzJ:^iz, 
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[0 0 9 3] 

o MIC, 7i^^(D^W}izmLxit, ^MmmKX':>xmmmL<i±uam<o^^^m 

[0 0 9 4] 

m<r>m. mm't<Di><o^:m^-t&:^^t:m^^^^^ti>x^^o 

[0 0 9 5] 

iii4(±. :^^m(omnmm(Dm2(Dmmm'kw^ir^<Dx^y). ^<Dmmmi,zw: 
'm<Dmmt. ±7^ELfzmi(Dm^tmmx$>:hfzit>. m—^^izim-'<D 

'^^^^^xm^mmi:J^^t^^(Dm<ommm^^'^is^Ltit^mx^;ho 
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[0 0 9 6] 

fzry4 tK^:^^ 4 1®0|&«-t;v 1 5 ~ 1 8 ^ -tj^-OHm-t;!^ 1 5 <omm^ 
[0 0 9 7] 

-rB#«yfe6 4i±. ±^t7^:^2<^^iiMo^-oi&m-t;n 5^mm<D^m^ 

izg<7)^ig-b;v 1 8 h |WI^<0«^^^ LT^^ 0 . K 0 iBW 3 3 o^S>&-*^-<??|&m 
"feJH 5 Atc^^^tLTV^^o ^*l-m?&6 4<^>f&0;^^{i, 1114 lc^bfc^2 O 

[0 0 9 81 

^iLfz^3Uy ^7K«^7^C^lfa^3 4 ^<^7fC««i7fc53-K=^^ 3 4 

^fLfziimi)^. ^-<7)^m-fe;H 5Aoyn h>.i>->7'^2 0 <7)^z:<??•fe^^•^'- 
>>K>'y|$2 0*iiig1-S|^tc_h^L/c;K>yf^Mi::'K$tL^o h 

[0 0 9 9] 
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[0 10 0] 
[0 10 1] 

i--^ 6 6 tmnmmm^^-^u-^ e 7 itmm^e 9t:d\-LxMi3i^i?^fLXis 

^k^JfiJ:^'^tet^^7 1 ^»4#J:*'xmMm7 2 ^tiifc^^tt-cv^^. m~<0^^^ 
[0 10 2] 

<^mmm^n7 4^mitMm:ffy^w:mm7 1 tc^ii^ttrv^^o ciom^'tt^p 

i/c. ^^mmm-^^-^u-^ e 9izimn^mn7 5ybmfhtixi3t). :i<Dm 
^mn 7 5^mm\:ff:^iLnM7 2 ic^a^tLTv^^o ^(ommmma 7 5k 

-07Km**tP 7 6 i,^7i^m:ff:^M 7 3 tcilil$;h--rv^^o -07X^#^^D 7 6iz 
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[0 10 3] 

6 7i:S^O-fe/il/-^8 7 0F^t::ii. ^tLetL^mteOi^^;i.g|5#7 7 
[0 10 4] 

fe^^M7 8<^)MMtCt£tte>tLfc-^OM^7 9, 8 0 ^'(i^TV^^^ ittf, 

fflv.^it75.^T'§^o -:^<^B!fejt^7 9c7)^ffl^H9m^b^Jfiy;!r^fet^M7 i5&^^ 

[0 10 5] 

3 ^^ii1-^igng|58 3 75Wf>*Lrv.^, ^O^ngB8 3 tl(i7K^^^#:^L 

>fe^#:t3j:oTF^PS8 3 ;6^^tttj,^tLr. ^-07X^^]^Xti7fc^mT^^<i>*?fe 
P.mif:^ru^^l 2 ^^-<^7K^^j^X{i7fc^MT-^^7K^;^;^a7 3 

n h >'fE^^7 0T>fcfc^oT^S|$^7t^j^^^^<^^.^^^ 
[0 10 6] 
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hfifzm-<omms srv^^zkomms e^^vxy^^^o mic. m-<7)mm8 5 

[0 10 7] 

6 7<7)|*niijtc@^$tLTV^;i>o itLtziO, T'n h ^-fs^^i^g 40— 
[0 10 8] 

m^^m Ai)^i^%\,zm^^ftx\i^:hi^(oxh^^^\z\,t^ ±%^iS)^hnWimz 

m (H2 ) *^:/nh> (H+ ) tm=f- (e- ) iz^M^fL. m<b^J«»J-fe/N'^ 
-^6 6l^co:^y-KiBijT'{i^^ (O2 ) i: T'o h >fE##:m7 8 ^Slft Lt^t^ 

(H+ ) Rmmm^^Mox^fzm=f- (e- ) ^a^M^^tt^o ctticj: 

[0 10 9] 

^<om. ^mue 9<Dijy-h'mxi±. m.m (02 ) ^yohv (h+ ) rx/ 

(e-) ^i-'^-^i-^Clfctcir), 7k7b^^m^ti:h (4H+ +4e--2H2 
+ O2 =2H2 O) o ClOHmSUe QT-^^^tL/zTKti, m'fk^PmMfilJ-lr^N'V- 
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[0 110] 

tK^ (H2 O) 2^U^ynb> (h+ ) i ^ ^^.-^^ ^ 

~<^mmmmmom&xioi,M<ir:hztiz2ii). tK^ (h2 o) Rv^yuyy 
(H+) ^-coM^ss m:^-hm-<Dmm8 6 i-m mi^zi^m^ 

[0 111] 

ffiijmMomffiJ:0^>i^<1-^^ttcj:^. (H2 O) IkXf^uyz. (h+ ) 

=&^o tJ^oT. :/^^>f5^^ll8 4omffioe^^D:^I^iJ*$lJ^■t-^c:^:^zJ:^;, 

[0 112] 

< ^ ^^ii'^^^'mis^h'^^^m\,zim^m^\^xw^m<Dmi)-h^^ 
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[0 113] 
[0 114] 

mme 5mm<7)mm^~^<DmiE^j:^m\,zmnir^^t7b^x^. 'BizMm^j:^m 

[0 115] 

ii7(i. me iz^Lti'Mf^mmG 5<DMm^^j:mmm^m-rummx-^;ho m 

7t3^v^r. 06 t|WI-S|5^lc(±|W|-o#-t^#LTV^;i,o 
[0 116] 

mmrmM^ s ti. 1 1 ^ (^v^i m) OT'n h >fE«#:7 0 

^66t. ^fit^^<Dmnmmm^^-^U'-i^ e 7f)^mzmit3i^t>^fi. 
<om^'mmm-^^^u-'$r6 7(D-mzm~<D^^'i\y-^ e 8Tbmm^fix\^^^o 
^ix^'^^-^u-'$^mmmK mjz\^if(^itrzvmxim^y'^Y>im^7 oi>z 

[01 1 7] 
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#M2 0 0 2-3 7 8 4 8 8 
[0 1181 

yf^^^^mik^tL-tzmmmx^^o c:<;oiim^;n 0 ofi. ^m^i 9 
n h >fE##:2 0 ^m^xmm^fix\^^;ho 

[0 119] 

IBWl 2 OT-^^$tLTV^T. M-t^N-V— ^ 2 4, 2 8 O ^:t> i^M^-^ ^>'ftfe:^iC 
^LTTfcm^^mmr'g^i^tl^tLTV.^. mH<^•fe^^•^-^2 82^(T7fC^ 

^^^^i<mmz:i^m^mmx^^mmt-r^^ti,x^^o 

[0 12 0] 

m'^mmMXiL:^^^^^&m^tLfzi><Dx^^o coiim-fe;n o if±. 
mmmm^^^u^^ 1 2 1 ^^t- ^^«^i 9 a^^^tv.^. mim^mm 

[0 12 1] 

0 1 0 A frC^i-Hm-t;!. 1 0 2 IS 9 B tl^f ^m-br;U 1 0 1 O d *>. 
«^iaHr^N-l.^^2 4tC±TOSM2 5, 3 0 ^M^)^:b^i-^^tT-#:>fk$-^ 
T*!^#m«J-t/N-lx^^ 1 2 3 *m^t. I^D<m<b^J«M-t/N'P-iJ^ 1 2 1 

t3ms2 6 ^-mt^^xm.'itMmmm't^'iu-^ 124 ^^^l. mjc. ^= 
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Wfz^. Ctt^,(^^r.^•^-^ 1 2 3, 1 2 4, 1 2 5 ^^LT*«atg^mjEO 
[0 12 2] 

Mtc. m^mmmm^^^u--^ 1 2 4oatgi;^=b-^T^^mM'(inr/N-i/-^' 

1 2 3Rzrm~<0±^^l^-^ 12 5^. LTv.^, 
T'n b>',if>7'§|52 0 <7)^^N-«»JJ-fe/N-lx^^ 1 2 3 tm=<D^7^U- 
^ 1 2 5S:7K*@B1=1 2 OT-^^i-r^itlcj:^). M-t/t 1 2 3 , 125 

-5) o 

[0 12 3] 

m 1 0 B i;^i-f&s^r;v 1 0 3 m 9 A iz^^^m^fv ioo(D>>%. mm- 
mmm^^-^i^-^ 2 4(o±Ti.zmm2 5, 3 o^M^i)^i^^^^Lx-m\:^-t 

mmmi 2 6it^mmmi 2 o^^Lxm^<D^^^u-^ 2 s i:^ii$:^LTv^^ 

^5^2 8:6>f>|&mg|51 925:C^ynhH5*#:2 Otcmi&^itL^, 
[0 12 4] 

0 1 1 KTTsir^m^f}^ 1 0 4 (i. ^mu 1 9 Aizm^^ fL;hmn^^(Dmmm 
7-n h ^^^#2 0 Afc7fc^M^#:i 2 7 (D 2 ^(OTkm^y^mmmm^m 

X^iTdXoiZLyz^<DX^^o ^mUl 9A<DTmi<zy't!h>im<^2 0A^^m 

m^fi. ^(OTmizyK^mm^i 2 7i>^mm^fix\.^^o i<??^m4r;n 0 4t- 
a. ^mu 1 9 AOT-n h >imi^f^mmm^i$^2 2 oM^p^^^^rn h 

#2 0 AtrJ:oT^t>tt, Mtc, h W5^#:2 0 AO^^g^^^^STKiS^jg^-^ 
1 2 7tcj;oTtT*?tL^o 
[0 12 5] 

Mic. yn h >mmi^2 0 A«. l&mSPl 9 Ac7)*^^p2|-«M1iJ-fe/N-P'-iS^*^^a 
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fifzmm 0, 3 1 i:^-f>«^^ttTv^^o -eur. mf^w.mm'ty^i^- ^ 2 4 

[0 12 6] 

tfz. y^^mm^i 2 7 a, yuh-yi^^i^2 0A<Dm=<7)^^^u-'^ 1 2 s 

^> :^^:6^^#l&^tL^|||7g<7)-b/N'ix-^ 1 2 9 i:^ M•fe^^°^-^ 12 8, 12 9 
miz^^^^t::i^^m^^l 3 ORX/^<D±Tizmm:^^fzmi^Ul 3 1,1 
3 2 t;d^?>^^;^tLTv^^o 5jc:^i^^#l 3 0 izitmmTbm^^fzib. MM^^:!)^ 
^^^^j:^-^tif-h0^:flMmi3 1, 13 2M>-rL^>#gt$tt;i,^OT'{i;^v> 

o 

[0 12 7] 

^1 2~|1I1 5tc^-t|§m-t;H 0 5, 1 0 6, 1 0 7. 1 0 8, 1 0 9, 1 

10, 1 1 i2^c>'i 1 2«. i&m^i 9A, i9B(D-:fuh>imi$immm^^ 

#2 2tcMtT. yn h>-f5^<^l 3 7, 1 3 7A, 13 7B, 13 8(Dfuh 

^ o 

[0 12 8] 

mi 2 Atc^t-|^«-t;n 0 5{i. |im§M 9 B ^ T^n h >fs^>f$: 1 3 7 

hmm^fLx\^^:bo mmul obh^ mmimmmt/^u-^ 121 m^m 
mm-^^^u-^ 13 5^. -ifuh >mmi¥mmm^^^2 2 mimmmm^ 

1 2 1 t T^n h >mmi^mmmm^i$i2 2 ^COFB^ti^;ifE$tL7^:«;g2 6 
fu h >fE^#:mmS^'^#2 2 13 5 t<^Kic:^ 

^^tLfcm^l 3 3t;d-f>«^$ttTV^^o ^LT. 1 3 3 tcti, y 

n h -y\^m^mwm^W2 2<r>wmM(r>^m\zW'=>xim^mi'm'^^^fzit\z 

%-^X^mzW^^fLfz^^^ \ 3 4:6^^iStt<btLTv^^„ 
[0 12 9] 

^fz. fu Y yUm^\ 3 7f±. 1 3 5. 0H<?5^r/^•^ 

'-^142t^mU ^fi^±^^U'-^i 3 5, 1 4 2F4tCl ISO/hMoyn h 
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mS^^#l 3 9 '^(^WM^S^ttTtrm^l 4 0.141 2: >6^f.^t^$ tL 

o 

[0 13 0] 
[0 13 1] 

^fmmmti)-i6mm.^Kx\.-:ho h >imimmmm^i^i 3 9 i>zn 

^ykm^Xai 3 6i)mi1r^fL, m^<O^^^V-'^ 1 4 2 1C(±, 
^l-'SMiagPl 4 3 75^^Jt?>tLTV>^o ^LT. M-fe^N*l/-jS^ 13 5, 14 2 

tcifi. Tfc^utAPi 3 6X{±iix^TOi 4 3 t^m^iti^yi^mmm^^K^'^mi 

[0 13 2] 

^ ^H(^-t/N-^-iJ^ 1 4 2 T'n h 3 7T'.-K>'7'$tt7t^ 

S01^vvX#<^7«r5fE'Sr|^jJi1-^7^:a6C>itjJi^l A Aifj^W^^ hfiX\^^^, -O^Jfe 

^m^^O^T^J:0^^=S:<-r*i<h;6^T'§^o i^. 1 4 4 Jill < t J: 
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[0 13 3] 

EI 1 2 B tc^i-^m-t;v 1 0 6 fi. 1 9 B<7)7'n h ymm^mmm^^ 
#:2 2 izit^x^n V 1 3 7 Ao-/n h >imi^mmm^^'^ 1 3 9 

, 1 3 e-'tmi'lr^tmz, mE.<D-^/-<U-^ 1 4 2 AtC2M<?5JRflIHIS|5 l 43, 
[0 13 4] 

m 1 3 A KTjk-rmm-^jv 1 0 7 ti. 11 1 2 b tc^f nm-t;!^ 1 0 e ^oTtcTO 

9Bt:m^tizLfz^mxmnmmm^^^i^-^ 1 3 5 AOTtc@Eg$tLTv^<g, 
o ^(ommmxit. ±T2m(o^m^i 9b, 1 9 c7!>^^m<D^mA^^^mz± 

[0 13 5] 

HI 1 3 B i-^t-^m-fe;i. 1 0 8 ii, HI 1 2 B iz^-rmm.^ )l' 1 0 6 <?5yn h > 

> B^s@fflfl-fe/N-i^-^ 1 3 5Bi,zim\^mco7mMxni3 e^a^w^tt, ^ 

»!ir'(i:. ^mui 9 AizMLx:i^m<7)mm^^mmj}y)m^-^mt'r^^t7b^ 
x^^^^ifiizxy)^ §tm^i 9Aiz^i,f;hmm<ommmm mmRmm) 

[0 13 6] 

mi4ARx/mi4Bi.z^.tftm^jui 09.11 oit. mi2Aiz^'t^m 
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4 5t. Cioyn h >fs*#:|^i 4 5 (7)MMm«^ tt^c#?LW^ 1 4 6, 14 
7^^-f>S^^ttTv^^o -f&O^^fi, mi 2 Atl^-tHMMOlim-fe^H 0 6 

1 4B{±. 7K*;e>-'^HO-fe/N°V-^ 1 4 2:6-^'7-n h>fK*#:mi 4 5 tC-^^^ 
[0 13 7] 

:9'M^lcfflv>:&v^fc«e). lim^^Ofg:T^E5CCli:;6^-e^So tfz^ I1I14B{' 

mm^^^jtTK^mm^nd - 1 >&-'-e§ Mt^. m i a Ai^xfm i 4 b tc^-r 

Tfll^O^H&'fl: ^l- in ^ ^1 1 § ^ ^ 9 ^U.-^jJ-'^b ^ o 
[0 13 8] 

la 1 5 A t':^1-|&m-fe;i- 1 1 1 (i, ID 1 4 B KTT^'T^m'tlV 1 1 0 Oi^^^UJi 

m^7Firi,<DX-h^o fiP*>. ll«'fe;n i 0O7K^li^#:i 3 ^<Dym\z^ ±^ 

•t;n 1 l:e»«m^$ttTV^^o tfz. m \ 5BiC^1-^m-b;H 1 2 (i. m 1 2 

o sc^^^Fmife^j^^-r %<^t-^^o bp*>> i&m-fe;n o 5 

[0 13 9] 
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mmi-^o Mtc. 1119-1111 5Kmirmmmi>ziiv^x. ^mu^mzytiv> 

[0 14 0] 

[0 14 1] 

[^B^(7)^:^] 

[0 14 2] 
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[0 14 3] 
[0 14 4] 

[0 14 5] 

[0 14 6] 
[0 14 7] 

^m^)vb. 7mif:^mmmmwt^mktzm¥^mmKi5\^^x. yKm:ff:^mm 
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[0 14 8] 

mmmmcom-<Dmmtm~<D'mmtomizyu y ^mmi^^^^nu m-<Dm 

m^mm-t^mmt\.fzfz^^ mmmmzmm^mu-r^b^itKSiV)^ m&<Dm 

<omuifm^mmir^ ^tx2 '^<D7Kmm,mxii7^mm<D^mMm^mm u ^ 
mwj^^mm^. <mm^^^^t 7(,^x ^ ^ t v> -5 ^^^^^^ e> ti^o 

[mi] 

J^^m<D:i,m:ffxmmmmmm^m^^^fzm^mm<Dm 1 (Dmmmommmm^ 
[m2] 

^^m<^7i^m:^:^mmmmmm^my^>rzm^mm<om 1 <Dmmmz^:^^m± 

[1113] 

^^m<^ym^':^mmmmmm^m^>fzmnmm<Dm 1 <Dmmmiz^^§tw,^ 
^ ^§km<Dyi,mif^ ^mm^m^m ^^-fzmm-mM<Dm 2 (D%mn<Dimmm * 

[I§I5] 
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1119] 

[HI 0] 

[011] 

^^^<oiKm-ff^mmmmmm:^m\'^fzm^mMK%:h§tm't)v<r>m 5 onis 
[mi 2] 

^^m<Di^m^':^m^mmmm^m\^^fzmm'mmz^;b^m't)v^^^i,(Dx- 
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5, 1 2 9, 1 3 5, 1 3 5A, 135B, 1 4 2, 1 4 2A •fe/^•^--^, 

3 3 ^0 sew, 3 4 7K^-sfis# (y-r-.N'^) . 47 ^m,mm%m^ 
. 4 8 ^^^y-rmmMM^. a 9 prg^mzi. 130,145 fuyy 
f5^#M. 74 ^^^^n. 75 mm^mu. 7 6 tk^'K^^p. 

8 5, 8 6 mm. 8 1, 8 2 :^f;^i£tfc^, 8 3 r^Pg|5. 13 1, 1 
3 2. 1 4 6, 1 4 7 #?L®;^ 
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